17Beta-estradiol as a receptor-mediated cardioprotective agent.
Cardiac tissue that undergoes an ischemic episode exhibits irreversible alterations that become more extensive upon reperfusion. Estrogen treatment has been reported to protect against reperfusion injury, but the mechanism remains unknown. The cardioprotective effects of 17beta-estradiol, a biologically active form of the hormone, and 17alpha-estradiol were assessed in an in vivo occlusion-reperfusion model. Anesthetized, ovariectomized rabbits were administered 17beta-estradiol (20 microg), 17alpha-estradiol (1 mg), or vehicle intravenously 30 min before a 30-min occlusion of the left anterior descending (LAD) coronary artery followed by 4 h of reperfusion. Infarct size as a percentage of area at risk decreased in the 17beta-estradiol-treated group (18.8 +/- 1.7) compared with 17alpha-estradiol (41.9 +/- 4.8; P < 0.01) or vehicle groups (48 +/- 5.5; P < 0.001). Similar results were obtained when infarct size was expressed as a percentage of total left ventricle. The second objective of the study was to assess fulvestrant (Faslodex, ICI 182,780), an estrogen receptor antagonist, for its effects on infarct size in ovariectomized female rabbits treated with 17beta-estradiol. ICI 182,780 was administered intravenously 1 h before the administration of 17beta-estradiol (20 microg) or vehicle. The hearts were subjected to 30-min LAD coronary artery occlusion and 4 h of reperfusion. Pretreatment with ICI 182,780 significantly limited the infarct size sparing effect of 17beta-estradiol when expressed as a percentage of the risk region (53.0 +/- 5.0). The results indicate that 17beta-estradiol protects the heart against ischemia-reperfusion injury and that the observed cardioprotection is mediated by the estrogen receptor.